In a recent issue of the Journal, Ravenel et al. (1) claim that loss of imprinting (LOI) of the insulin-like growth factor-II (IGF2) gene defines a molecular subgroup of Wilms tumors that have a different pathologic subtype, a later age of onset, and greater IGF2 expression than those without LOI. On the basis of their findings, they propose a model for Wilms tumorigenesis. We question their conclusions and model for several reasons.
First, their conclusions rely on the pathologic classification of Wilms tumors into perilobar nephrogenic rest (PLNR)-like or intralobar nephrogenic rest (ILNR)-like tumors proposed by Beckwith et al. (2) Failure to use these stringent histopathologic criteria might cause one to miss this important molecular difference. In our study, tumor classification was performed in a blinded fashion by the pathologist for the National Wilms Tumor Study, and many of the slides were also examined by Beckwith himself. That only 60% of the tumors in our study were classifiable by these methods serves to emphasize the point of the study, because it shows the power of molecular analysis in augmenting histopathologic examination.
Second, Morison et al. challenge our results showing relationships between loss of heterozygosity (LOH) and ILNR-like tumors and between loss of imprinting (LOI) and PLNR-like tumors. They cite their own data on 24 tumors (2) . However, those data were presented in a meeting abstract rather than in a peer-reviewed study and, thus, cannot be analyzed critically. Nevertheless, in that abstract, Morison et al. make no reference to examining LOH, and they report that tumors with PLNRs show LOI (in support of our observations of more than 100 tumors). None of the Wilms tumors we examined was rhabdomyomatous and, thus, we could not determine whether this subcategory is different.
Third, Morison et al. challenge our finding of a statistically significant association of LOI with an increase in insulin-like growth factor-II (IGF2) expression levels. Their argument is based on their hypothesis that LOH would also be associated with a doubling of IGF2 expression and on work by Wang et al. (3) . Our data do not support their hypothesis. We found that LOH is not associated with an increase in IGF2 expression when examined by real-time quantitative polymerase chain reaction (RTQ-PCR; Ravenel JD, Broman KW, Perlman EJ, Niemitz EL, Jayawardena TM, Bell DW, et al.: unpublished results). Furthermore, the study by Wang et al. (3) has several important limitations that our study has addressed. For example, Wang et al. used multiplex, semiquantitative reverse transcription-PCR, which is less sensitive and specific than the RTQ-PCR technique we used. Wang et al. compared IGF2 expression levels by examining the ratio of expression in tumor to that in normal postnatal kidney. We question postnatal kidney as the most appropriate control, as Wilms tumors are most closely related to fetal kidney, not postnatal kidney. By contrast, we compared tumors with and without LOI, or those with and without LOH. Wang et al. used expression of 18S ribosomal RNA (rRNA) as their control for normalization, whereas we used the expression of 12 different housekeeping genes to validate normalization. Expression levels of 18S rRNA are an order of magnitude greater than those of IGF2 RNA, which is likely to greatly reduce the sensitivity of the experiments that used 18S rRNA as a normalization control. Morison et al. further propose that we did not consider the effect of loss of WT1 expression due to LOH. However, we examined WT1 expression directly and found that it did not correlate with IGF2 levels in Wilms tumor, normal kidney, or fetal kidney.
Fourth, Morison et al. question our findings that patients' ages at diagnosis differ for PLNR-like and ILNR-like tumors. However, our data, which were obtained from a large set of tumors, were statistically significant (P<.001) and are consistent with the findings of Breslow et al. (4) , who also found an age difference associated with the two types of nephrogenic rests.
Finally, Morison et al. comment that our model is an oversimplification based on a limited number of samples. However, we analyzed four times more samples than the number reported in their abstract; our tumors were not, as they suggest, selected; our molecular and pathologic analyses were performed by separate investigators who were blinded to the others' results; and our data were subjected to rigorous statistical analysis. 
